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15.  A Multi-Objective Decision-Support 
System (MODSS) with Input from 
Experts in South-east Queensland 
 
Ian Jeffreys 
 
This chapter reports the MODSS analysis in south-east Queensland (SEQ). This analysis was 
conduced as an initial analysis of options for farm forestry in the region, presenting current expert 
opinion on feasible farm forestry practices and there relative merits. The results of the analysis were 
intended for presentation to other stakeholders to be involved later in the study. This chapter includes 
a summary of the process of including stakeholder and technical input in the analysis. This included 
seeking persons with technical expertise in farm forestry, and inviting them to form a technical 
reference group. This group provided the technical input in the study. This chapter also reports brief 
descriptions of the options and criteria, the effects tables developed for this initial analysis, the results 
of the multi-criteria analysis and a discussion of the results. 
 
15.1  The Process of Developing a MODSS for Farm Forestry in 
South-east Queensland 
 
The initial farm forestry MODSS was constructed from consultations with technical experts only. 
Input from experts was sought in a one-day workshop followed by a series of interviews with 
individual experts. The process is summarised below. 
 
1. Initial options were developed from the preferences of stakeholders inferred from the survey, 
discussed in Chapters 5 and 6. 
2. Options and criteria were further discussed and developed by the technical reference group.  
3. Each member of the technical reference group was individually interviewed and the options 
and criteria as well as the scores were developed. At this stage no importance orders were 
sought. 
4. Combined analyses including input from all the members of the technical reference group 
were produced. Where there was agreement between the technical reference group members, 
the separate scores were aggregated. Agreement was assessed using Pearson’s correlation 
coefficient. If the correlation coefficient for two sets of scores for the same criterion was 
greater than 0.7, the two score sets were aggregated. This level was chosen as it indicates a 
similar general trend in the scores. 
5. The effects table was analysed using the MCA tool Definite. The analyses used no rankings; 
the criteria were however placed into a hierarchy so at each level all the criteria were 
considered equally important and weighted the same. 
6. Two aggregation methods were used, these being: 
a. The weighed summation technique, used for its transparency and acceptability with 
stakeholder groups.  
b. The Electre II technique, used to highlight any poor performance in an individual 
criterion. An explanation of these techniques can be found in Chapter 13, Appendix 13.2. 
7. These results were than presented at the stakeholder workshop and became the starting point 
for the second round of analyses. 
 
15.2  The Farm Forestry Options 
 
This section provides a brief description of the options considered in this analysis. (More detailed 
descriptions have been reported in Chapter 14). 
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1.  An approximation of current land-use 
 
This option is based on assumptions about ‘typical’ agricultural and pastoral land-uses and includes 
various possible and likely land-uses. This option provides a baseline against which the other options 
will be assessed. For an alternative land-use to be viable, it must perform better or at least as well as 
the current land-use. 
 
2.  Better use of existing vegetation 
 
This option assumes existing vegetation has some economic value. It would involve identifying 
suitable species and improving the value of stands through improved management practices. This 
option may also include some supplementary plantings. 
 
3.  High-priority salinity prevention 
 
This option involves identifying saline and at risk areas in the catchment, i.e. the discharge zones. 
Associated with these discharge zones are recharge zones, higher in the catchment. This option 
involves revegetation of the recharge zones with forestry 
  
4.  Riparian vegetation enhancement 
 
This option would involve plantings in the riparian zones, an area of 20-30 m adjacent to 
watercourses. This option involves a low density planting because it is considered desirable to 
promote an understorey in the riparian zones. 
 
5.  Shadeline plantings 
 
This option involves planting belts, four to five trees wide, in current grazing areas. It should provide 
shelter for the stock and a harvestable timber crop. 
 
6.  Agroforestry (plantations and grazing) 
 
This would involve establishing wide-spaced plantations, with room left for some native pasture 
regrowth, or for pasture or fodder crop production in the alleyways in more fertile areas. 
 
7.  Conversion of non-cropping areas to plantations 
 
This option would include forestry plantings on areas that are currently under-used or un-used. It 
would displace low-intensity grazing, or involve low-fertility areas that are not regularly cultivated. 
 
8.  Private medium-scale plantations 
 
This option assumes more of a project approach to forestry, with larger (200-500ha) blocks planted on 
medium to high fertility country. This work might be undertaken by the landholder or by an 
organisation leasing the land.  
 
9. Landscape-scale plantations 
 
This option is based on a large-scale corporate investment, and would include large-scale plantations, 
covering much of a sub-catchment. While this option is not really small-scale or farm forestry, as 
defined in Chapter 2, it was included to elicit comment on a more dramatic change in land use. 
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15.3  Criteria for Evaluating the Farm Forestry Options 
 
This section includes a brief description of the criteria used to evaluate the farm forestry options in the 
SEQ study. (Further detail is provided in Chapter 14.) The criteria are split into three groups, 
representing the economic, environmental and social aspects of the analysis. The social group is split 
further into general social criteria and those relevant to community benefits and community impacts. 
The criteria have been scored on a scale of one to five, five being the best possible score, one the 
worst. The options were all scored according to the considered opinion of the members of the 
technical reference group. 
 
Economic Criteria 
Net farm production / income / enterprise diversity 
Forestry revenue 
Return on investment / discounted cash flow 
Average improved property value 
Establishment cost 
Opportunity cost of land-use 
Maintenance costs (including debt servicing) 
Harvest and transport costs 
Infrastructure costs 
Regional impact 
Market opportunities and processing infrastructure 
 
Environmental Criteria 
Shelter effects 
Pest habitat 
Soil resource quality  
Carbon sequestration 
Water quality 
Salinity control 
Biodiversity 
 
Social Criteria 
Aesthetic amenity  
Change management requirements (including reskilling)  
Consistency with government regulation and policy  
Equity 
Community benefits 
Net employment  
Maintaining services 
Community capacity 
Community impacts 
Community cohesion 
Community acceptance 
Population turnover 
 
15.4  The Effects Table 
 
Table 15.1 is the effects table for the SEQ study. The values that appear in this table indicate the 
performance of the options against the criteria. The technical reference group evaluated these levels of 
performance. High scores in this table indicate high levels of performance for the given option against 
a given criterion. The score range is one to five, one indicating poor performance and five indicating 
high performance. The shading applied to the table also indicates performance levels. An unshaded 
cell indicates performance in the top 30% of the score range, a dark shaded cell indicates performance  
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 Table 15.1. The Effects table for the south-east Queensland study 
 
 
The performance criteria 
Approximation of 
current land-use 
Better use of 
existing 
vegetation 
High-priority 
salinity 
prevention 
Riparian 
vegetation 
enhancement 
Shadeline 
plantings 
Agroforestry 
(plantations 
and grazing) 
Conversion 
non-cropping 
areas to 
plantations 
Private 
medium-
scale 
plantations 
Landscape-
scale 
plantation 
Economic          
Net farm production /income /enterprise diversity 5.0 3.0 1.0 1.0 3.3 3.3 5.0 4.0 4.0 
Forestry revenue 1.0 4.0 1.0 1.0 2.7 2.7 3.0 4.0 5.0 
Return on investment / Discounted cash flow 4.0 2.0 1.0 1.0 3.0 2.9 3.0 4.0 5.0 
Average improved property value 5.0 2.0 4.0 4.0 5.0 3.8 3.5 4.0 3.0 
Establishment cost 5.0 5.0 1.0 1.0 4.0 3.1 2.0 3.0 4.0 
Opportunity cost of land-use 4.0 4.0 3.0 2.0 2.0 3.8 5.0 5.0 5.0 
Maintenance costs (incl. debt servicing) 4.0 2.0 2.0 1.0 3.0 3.0 3.0 4.0 5.0 
Harvest / transport costs 4.0 1.0 5.0 5.0 4.0 3.9 3.0 4.0 5.0 
Infrastructure costs 4.0 4.0 2.0 2.0 4.0 3.4 3.0 3.0 5.0 
Regional impact 4.0 3.0 3.0 4.0 2.0 3.6 4.0 4.0 5.0 
Market opportunities / processing infrastructure 4.0 1.0 4.0 4.0 1.0 2.9 2.0 3.0 4.0 
Environmental          
Shelter effects 1.0 2.0 2.0 3.0 4.0 5.0 4.0 5.0 5.0 
Pest habitat 1.0 5.0 4.0 4.0 3.0 3.0 3.0 2.0 1.0 
Soil resource quality 1.0 1.9 3.6 3.6 2.1 3.9 3.9 5.0 5.0 
Carbon sequestration 1.0 2.5 2.5 3.0 2.3 3.5 3.3 4.0 5.0 
Water quality 1.0 1.3 3.3 5.0 1.9 3.9 3.3 4.4 5.0 
Salinity control 1.0 2.7 4.4 2.1 2.7 5.0 4.4 5.0 5.0 
Biodiversity 1.0 2.1 3.3 5.0 2.7 3.9 3.9 4.4 2.1 
Social          
Aesthetic amenity 2.0 2.5 3.5 5.0 3.5 3.5 3.5 2.0 1.0 
Change management requirements (incl reskilling) 5.0 3.0 3.0 3.0 4.0 1.0 2.0 1.0 2.0 
Consistency with government regulation/policy  5.0 3.0 5.0 5.0 2.0 3.0 3.0 3.0 4.0 
Equity 3.0 4.0 1.0 3.5 4.5 5.0 5.0 5.0 2.5 
Community benefits          
Net employment 1.0 2.0 3.0 3.0 2.0 3.0 4.0 5.0 4.0 
Maintaining services 1.0 2.0 2.0 3.0 2.0 4.0 4.0 5.0 3.0 
Community capacity  1.0 3.0 3.0 5.0 3.0 5.0 5.0 5.0 3.0 
Community impacts          
Community cohesion  3.0 4.0 5.0 5.0 4.0 3.0 3.0 2.5 1.0 
Community acceptance  4.0 4.5 5.0 5.0 4.5 3.0 3.0 2.0 1.0 
Population turnover  4.0 5.0 5.0 4.0 4.0 3.0 3.0 2.0 1.0 
 
Note: The unshaded areas indicate higher performance; the dark shaded areas indicate poor performance and light shaded areas intermediate performance. 
  
 in the lowest 30% of the score range, and the light shaded cell indicate performance in the 
middle 40% of the score range. The scores in this table were than evaluated using MCA 
techniques (described in Chapter 13). 
 
15.5  The aggregated performance of the farm forestry options 
 
Figure 15.1 presents the results of the analysis involving farm forestry experts in south-east 
Queensland. 
 
Result 0.66 0.65 0.61 0.60 0.59 0.50 0.48 0.44 0.43 
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Figure 15.1. The results of the MCA with Experts in South-east Queensland 
 
The panel on the left of Figure 15.1 depicts the aggregated performance of the farm forestry 
options using the weighted summation aggregation technique, and the panel on the right, the 
ratios obtained using the Electre II aggregation technique (as outlined in Chapter 13). In each 
panel, the top histogram is the combined performance of the environmental, economic and 
social analyses. The second histogram indicates only the economic analyses, third the 
environmental and forth the social. 
 
The panel on the left of Figure 15.1 presents the results obtained from using the weighted 
summation aggregation, and should be considered first. The size of the bar represents the 
performance of the option; larger bars indicate higher performance, smaller bars − poorer 
performance. The number that appears on top of each bar is the aggregated score for that 
option, i.e. the weighted sum of the individual scores against all the criteria. For example, the 
weighted score over economic issues for the option Private medium-sized plantations under 
the weighted summation technique is 0.69, out of a possible maximum score of 1.0.     
 
Considering the four histograms in this panel, an option would be considered to have high 
overall performance if it had average or high scores and no low scores in each histogram, i.e. 
for all perspectives (economic, environmental or social). 
 
The panel on the right of Figure 15.1 presents the results using the Electre II aggregation, and 
should be considered second. As explained in Chapter 13, the Electre II technique is a non-
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 compensatory technique, i.e. poor performance in an individual criterion is reflected by poor 
performance in the aggregate performance of the option. These histograms display the ordinal 
ranking of the options; the numbers that appear in these histograms reflect these rankings. The 
highest performing option is ranked 1, second highest 2, and so on. If the rank achieved by a 
given option does not reflect the score it receives using the weighted summation, further 
investigation is required. For example, if an option receives a high score in the weighted 
summation results and a low rank in the Electre II results, is likely that option receives poor 
scores for a number of criteria and high scores for the others. The criteria against which the 
option performs poorly should be identified from the effects table (Table 15.1). The graphical 
representations of the effects table that appear in Appendix 15.1 may be useful in identifying 
poor performance in individual criterion. The decision-maker should then consider whether 
these poor performances represent fatal flaws in the option or if they are compensated for be 
high performance in the other criteria. Poor performance in criteria that are deemed as highly 
important by the stakeholders are the most likely to fatally flaw an option. 
 
15.6  Discussion and Conclusions from Initial Results 
 
The options Conversion of non-cropping areas to plantations and Private medium-scale 
plantations are the better performing options in this analysis. The option Conversion of non-
cropping areas to plantations has high overall performance in the weighted summation 
analysis and high to average performance from the economic, environmental and social 
perspectives. Performance improves when the Electre II analysis is considered, because this 
option has no low scores; it receives a score of 2 or above for every criterion. Taking a 
precautionary approach, this option has the lowest negative impact, regrading the decision 
criteria. 
 
The option Private medium-scale plantations performs best overall in the weighted 
summation analysis. It also performs best from the environmental perspective and performs 
well from the economic perspective. Performance drops for the social perspective in the 
weighted summation analysis but remains high in the Electre analysis. This high performance 
is largely because this option has only one low score, a score of 1 in change management. 
Amelioration in the form of education and extension support may be required for wide-scale 
acceptance of this option. 
 
Two other options worthy of further consideration are Landscape-scale plantation and 
Riparian vegetation enhancement. The former of these has the best performance for the 
economic perspective and high performance for the environmental perspective using the 
weighted summation technique. Using the Electre II technique the economic performance 
remains high but environmental performance falls somewhat. This option has a low score in 
the environmental criterion pest habitat, hence specific management practices to prevent pest 
invasion would need to be considered. This option also has poor social performance using 
both techniques and specifically in many social criteria, namely the aesthetic amenity and all 
the criteria in the community impact group. This poor performance may fatally flaw this 
option because amelioration may not be possible in these large plantations. 
 
The option Riparian vegetation enhancement has high performance from the social 
perspective and fair performance from the environmental perspective. This option has poor 
economic performance, and is not a commercially viable activity. However, it is worthy of 
further consideration but other non-commercial drivers would be required. 
 
.
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 Appendix 15.1  
Graphical Representations of the Effects Tables 
 
Figures 15.A1, 15.A2 and 15.A3, display a graphical representation of the effects table (Table 
15.1). Each histogram represents the relative performance of the options against a given 
criterion. The height of the bar is indicative of the performance of an option against the given 
criterion. 
 
Figure 15.A1. Graphical representation of the effects table, for environmental criteria
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 Figure 15.A2. Graphical representation of the effects table, for economic criteria 
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
6.00
8.00
10.00
0.00
2.00
4.00
6.00
8.00
10.00
Net farm production / income / 
enterprise diversity 
Forestry revenue 
Return on investment / 
discounted cash flow 
Average improved property 
value 
Establishment cost 
Opportunity cost of land-use 
Maintenance costs (including 
debt servicing) 
Harvest /transport costs 
Infrastructure costs 
Regional impact 
Market opportunities and 
processing infrastructure 
 212
Landscape-scale plantation 
Private m
edium
-scale plantations 
C
onversion non-cropping to plantations 
Agroforestry (plantations and grazing) 
Shadeline plantings 
R
iparian vegetation enhancem
ent   
H
igh-priority salinity prevention 
Better use of existing vegetation 
Approxim
ation of current land-use  
 Figure 15.A3. Graphical representation of the effects table, for social criteria 
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